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where  “B”  refers  to  the  2  base  covariates,  “A”  to  agriculture,  and  “T”  to  trade.  The  common 
(constrained)  deviation  of  effects  for  early  agglomerators   (where   )  are  α  and  γ  for  theEarlyc = 1  
sets  of  agricultural  and  trade  variables,  respectively.  Table  V  reports  non­linear  least  squares 
estimates  of     and   in  equation  (3),  for  the  education,  urbanization  and  GDPpc  split  variablesα γ  
(the  full  set  of  estimated  coefficients  are  in  Online  Appendix  Table  C3).   In  Table  V,  patterns  are 















































































































































































































































































































































































Table I: Summary Statistics and Baseline Regression Results
Summary Statistics Regression w/out FEs Regression w/ FEs
mean, (sd) min, max Coefficient Shapley Coefficient Shapley
Dependent variable
ln(light/land pixels) -3.357 -5.684
(3.119) 6.941
Base covariates
ruggedness (000s) 2.781 0 -0.00764*** 0.000505 -0.0148*** 0.000935
(4.852) 95.81 (0.00196) (0.00165)
malaria index 1.921 0 -0.0340*** 0.0181 -0.0472*** 0.0129
(5.289) 38.08 (0.00248) (0.00235)
Agriculture covariates
tropical moist forest 0.117 0 -0.0126 0.165 -0.207*** 0.130
(0.321) 1 (0.0750) (0.0651)
tropical dry forest 0.0223 0 0.995*** 0.244***
(0.148) 1 (0.0942) (0.0796)
temperate broadleaf 0.104 0 1.795*** 1.304***
(0.306) 1 (0.0701) (0.0647)
temperate conifer 0.0330 0 0.776*** 0.161**
(0.179) 1 (0.0815) (0.0777)
boreal forest 0.166 0 -0.483*** -1.283***
(0.372) 1 (0.0758) (0.0808)
tropical grassland 0.121 0 -0.803*** -0.0349
(0.326) 1 (0.0555) (0.0479)
temperate grassland 0.0772 0 0.744*** 0.938***
(0.267) 1 (0.0649) (0.0571)
montane grassland 0.0334 0 0.613*** 0.719***
(0.180) 1 (0.0798) (0.0716)
tundra 0.122 0 -0.846*** -1.417***
(0.327) 1 (0.0848) (0.0885)
Mediterranean forest 0.0242 0 0.843*** 1.362***
(0.154) 1 (0.0926) (0.0885)
mangroves 0.00404 0 0.0228 -0.443***
(0.0634) 1 (0.160) (0.138)
desert 0.175 0
(0.380) 1
temperature (deg. C) 10.02 -22.29 0.172*** 0.0383 0.116*** 0.0295
(13.77) 30.37 (0.00335) (0.00378)
precipitation (mm/month) 60.82 0.387 -0.00897*** 0.0112 -0.0113*** 0.0102
(59.27) 921.9 (0.000404) (0.000413)
growing days 139.6 0 0.00989*** 0.0446 0.00851*** 0.0364
(99.04) 366 (0.000276) (0.000275)
land suitability 0.275 0 2.692*** 0.125 2.226*** 0.102
(0.320) 1 (0.0545) (0.0521)
abs(latitude) 38.31 0.125 0.114*** 0.0268 0.0338*** 0.0144
(20.93) 74.88 (0.00247) (0.00328)
elevation (km) 0.605 -0.187 0.521*** 0.00640 0.0727*** 0.00536
(0.790) 6.169 (0.0239) (0.0255)
Trade covariates
coast 0.0972 0 0.191*** 0.00254 0.199*** 0.00222
(0.296) 1 (0.0373) (0.0300)
distance to coast (000s km) 0.486 0 -0.685*** 0.0102 -0.656*** 0.00770
(0.481) 2.274 (0.0275) (0.0318)
harbor < 25km 0.0273 0 1.456*** 0.0148 1.260*** 0.0119
(0.163) 1 (0.0652) (0.0546)
river < 25km 0.0273 0 0.797*** 0.00246 0.697*** 0.00213
(0.163) 1 (0.0623) (0.0569)
lake < 25km 0.0108 0 0.614*** 0.000406 0.598*** 0.000453
(0.104) 1 (0.0867) (0.0828)
Number of observations 242184 242184 242184
R-squared 0.467 0.577
Notes: The first two columns show means and standard deviations, and minima and maxima, for all geographic variables for
the full sample. The third and fifth columns report OLS coefficient estimates from equation (1) on a global sample, with and
without country fixed effects, respectively. Standard errors, clustered by 3x3 sets of grid squares, are in parentheses. * p<0.1,
** p<0.05, *** p<0.01. Columns 4 and 6 report the corresponding Shapley values for biomes as a group, and for all other right
hand side variables individually. See text for variable definitions.
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Table II: R-squared and Shapley values from regressions predicting ln(light/land pixels)
(1) (2)
No country FEs With country FEs
Panel A - R-squared
(1) All variables (N = 242,184) 0.467 0.577
(2) Base variables (malaria, ruggedness) 0.020 0.355
(3) Agriculture variables (plus base) 0.450 0.566
(4) Trade variables (plus base) 0.066 0.370
(5) Country fixed effects 0.345
Panel B - Shapley values
(1) Base 0.011 0.009
(2) Agriculture 0.423 0.321
(3) Trade 0.033 0.025
(4) Country FEs 0.222
Notes: Each entry in Panel A represents an R2value from a separate regression of ln(light)
on the right hand side variables listed in the row and column headings. Each column in
Panel B corresponds to a separate regression. The values shown are Shapley value for the
set of variables shown.
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Table III: R-squared differentials of trade and agriculture variables in regression predicting ln(light/land
pixels) for high/low education and urbanization countries
Education Urbanization GDP per capita
High Low High Low High Low
Countries 58 82 63 121 36 101
Observations 126,671 100,361 138,020 103,975 80,310 100,602
Panel A - R2
Full Sample
Base + FE 0.385 0.294 0.351 0.362 0.387 0.375
Agriculture + base + FE 0.653 0.452 0.614 0.511 0.644 0.521
Trade + base + FE 0.425 0.395 0.386 0.452 0.419 0.467
High - Low double differential 0.171 0.170 0.171
Panel B - Shapley Values
Full Sample
Base 0.006 0.020 0.005 0.022 0.004 0.021
Agriculture 0.397 0.197 0.371 0.217 0.358 0.216
Trade 0.029 0.091 0.026 0.080 0.032 0.093
Country FEs 0.227 0.182 0.218 0.223 0.255 0.224
Panel C - R2, Hemispheres
New World
Base + FE 0.245 0.236 0.253 0.258 0.239 0.264
Agriculture + base + FE 0.609 0.346 0.586 0.394 0.581 0.399
Trade + base + FE 0.303 0.321 0.297 0.343 0.286 0.348
High - Low double differential 0.280 0.238 0.244
Old World
Base + FE 0.486 0.345 0.436 0.409 0.420 0.425
Agriculture + base + FE 0.706 0.528 0.661 0.569 0.611 0.580
Trade + base + FE 0.518 0.433 0.467 0.485 0.450 0.504
High - Low double differential 0.092 0.111 0.085
Notes: Each number in the first three rows of Panel A is an R2 value from a separate regression of ln(light) on the set of right
hand side variables listed in the row, for a sample defined by the column headings. The last row shows the double differential
(Agriculture High - Trade High) - (Agriculture Low - Trade Low). FE stands for country fixed effects. Panel B shows the
corresponding Shapley values, and Panel C is analog of Panel A run separately for the Old and New Worlds. The cutoffs for
education, urbanization, and GDP per capita are, respectively: 2.83 years of schooling, 36.16 percent urbanized, and 2,231
dollars (2005 PPP)
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Table IV: Regression results allowing interactions between geographic variables and early agglomerator
dummy
Education Urbanization GDP per capita
Main effect Interaction Main effect Interaction Main effect Interaction
Base covariates
ruggedness (000s) -0.0169∗∗∗ 0.00995∗∗∗ -0.0189∗∗∗ 0.00550∗ -0.0154∗∗∗ 0.0166∗∗∗
(0.00283) (0.00361) (0.00255) (0.00334) (0.00258) (0.00388)
malaria index -0.0267∗∗∗ -0.0634∗∗∗ -0.0252∗∗∗ -0.124∗∗∗ -0.0247∗∗∗ -0.122∗∗∗
(0.00273) (0.00863) (0.00245) (0.00984) (0.00251) (0.00936)
Agriculture covariates
tropical moist forest -0.0667 0.812∗∗∗ 0.259∗∗∗ -1.992∗∗∗ 0.290∗∗∗ -2.164∗∗∗
(0.0802) (0.239) (0.0759) (0.193) (0.0759) (0.188)
tropical dry forest 0.376∗∗∗ 0.363 0.501∗∗∗ -0.540∗∗∗ 0.550∗∗∗ -0.722∗∗∗
(0.0912) (0.336) (0.0910) (0.190) (0.0907) (0.191)
temperate broadleaf 0.982∗∗∗ 0.259∗ 1.035∗∗∗ 0.373∗∗∗ 0.994∗∗∗ 0.145
(0.0912) (0.137) (0.0870) (0.128) (0.0876) (0.143)
temperate conifer 0.322∗∗∗ -0.170 0.573∗∗∗ -0.419∗∗∗ 0.434∗∗∗ -0.434∗∗
(0.120) (0.164) (0.116) (0.156) (0.115) (0.171)
boreal forest -0.0237 -1.041∗∗∗ -0.0352 -0.882∗∗∗ -0.223 -1.741∗∗∗
(0.133) (0.172) (0.136) (0.169) (0.138) (0.193)
tropical grassland -0.0181 -0.360∗∗∗ 0.154∗∗∗ -0.428∗∗∗ 0.170∗∗∗ -0.688∗∗∗
(0.0659) (0.107) (0.0587) (0.101) (0.0589) (0.105)
temperate grassland 0.440∗∗∗ 0.375∗∗∗ 0.370∗∗∗ 0.622∗∗∗ 0.0608 0.771∗∗∗
(0.0880) (0.126) (0.101) (0.126) (0.111) (0.147)
montane grassland 0.306∗∗∗ 1.154∗∗∗ 0.462∗∗∗ 0.947∗∗∗ 0.480∗∗∗ 0.748∗∗∗
(0.0988) (0.166) (0.0921) (0.152) (0.0928) (0.168)
tundra -0.717∗∗∗ -0.634∗∗∗ -1.585∗∗∗
(0.116) (0.107) (0.148)
Mediterranean forest 1.999∗∗∗ -1.189∗∗∗ 1.951∗∗∗ -1.083∗∗∗ 1.840∗∗∗ -1.100∗∗∗
(0.130) (0.166) (0.130) (0.165) (0.124) (0.165)
mangroves -0.945∗∗∗ 0.765∗ -0.378∗∗ -1.116∗∗∗ -0.442∗∗∗ -0.909∗∗
(0.165) (0.443) (0.164) (0.323) (0.163) (0.390)
temperature (deg. C) 0.121∗∗∗ -0.0238∗∗∗ 0.133∗∗∗ -0.0397∗∗∗ 0.122∗∗∗ -0.148∗∗∗
(0.00790) (0.00903) (0.00768) (0.00881) (0.00774) (0.0112)
precipitation (mm/month) -0.0101∗∗∗ 0.00176∗∗ -0.00943∗∗∗ 0.000307 -0.0103∗∗∗ 0.0000965
(0.000563) (0.000780) (0.000542) (0.000745) (0.000567) (0.000816)
growing days 0.00711∗∗∗ 0.00129∗∗ 0.00716∗∗∗ 0.00125∗∗ 0.00733∗∗∗ 0.00166∗∗∗
(0.000398) (0.000551) (0.000372) (0.000527) (0.000377) (0.000569)
land suitability 2.158∗∗∗ -0.0960 2.070∗∗∗ 0.0743 1.981∗∗∗ -0.139
(0.0774) (0.110) (0.0746) (0.104) (0.0755) (0.118)
abs(latitude) 0.0886∗∗∗ -0.0921∗∗∗ 0.102∗∗∗ -0.110∗∗∗ 0.1000∗∗∗ -0.189∗∗∗
(0.00564) (0.00685) (0.00540) (0.00661) (0.00542) (0.00790)
elevation (km) 0.248∗∗∗ -0.635∗∗∗ 0.222∗∗∗ -0.363∗∗∗ 0.167∗∗∗ -0.711∗∗∗
(0.0408) (0.0576) (0.0392) (0.0543) (0.0395) (0.0593)
Trade covariates
coast 0.915∗∗∗ -0.995∗∗∗ 0.706∗∗∗ -0.669∗∗∗ 0.735∗∗∗ -0.559∗∗∗
(0.0701) (0.0767) (0.0640) (0.0712) (0.0624) (0.0747)
distance to coast (000s km) -1.430∗∗∗ 1.540∗∗∗ -1.460∗∗∗ 1.389∗∗∗ -1.512∗∗∗ 1.367∗∗∗
(0.0472) (0.0647) (0.0469) (0.0632) (0.0471) (0.0956)
harbor < 25km 1.564∗∗∗ -0.345∗∗∗ 1.365∗∗∗ -0.129 1.216∗∗∗ 0.0546
(0.104) (0.123) (0.0949) (0.115) (0.0871) (0.115)
river < 25km 1.208∗∗∗ -0.772∗∗∗ 0.914∗∗∗ -0.359∗∗∗ 0.944∗∗∗ -0.520∗∗∗
(0.104) (0.120) (0.105) (0.120) (0.106) (0.130)
lake < 25km 0.762∗∗∗ -0.346∗∗ 0.548∗∗∗ 0.0182 0.730∗∗∗ -0.310∗
(0.133) (0.170) (0.149) (0.177) (0.137) (0.170)
N 227032 241995 180912
Notes: Each set of two consecutive columns reports OLS coefficient estimates from a separate regression of
equation (2) on a global sample, split by Education, Urbanization and GDP per capita, respectively, in 1950.
The first column in each pair shows main terms, and the second column shows interaction terms. Standard
errors, clustered by 3x3 sets of grid squares, are in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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Table V: Differential Coefficient Results
Education Urbanization GDP per capita
agriculture differential (α) 0.332∗∗∗ 0.193∗∗∗ 0.254
(0.0238) (0.0209) (0.0239)
trade differential (γ) -0.650∗∗∗ -0.393∗∗∗ -0.526∗∗∗
(0.0178) (0.0218) (0.0321)
N 227,032 241,995 180,912
Notes: Each column reports non-linear least squares estimates of alpha and
gamma in equation (3), for education, urbanization and GDPpc split vari-
ables. Discrete columns are from regressions with a dummy indicating a
value above the cutoff for the split variable. Continuous columns include
the split variable entered linearly. Standard errors, clustered by 3x3 sets of
grid squares, are in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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Table VI: Gini coefficient of lights
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Education 1950 -0.0265∗∗∗ -0.0325∗∗∗ -0.0263∗∗∗
(0.00569) (0.00554) (0.00445)
Urbanization 1950 -0.00283∗∗∗ -0.00303∗∗∗ -0.00179∗∗∗
(0.000768) (0.000648) (0.000495)
ln(GDP per cap. 1950) -0.0304∗∗ -0.0418∗∗ -0.0267
(0.0145) (0.0189) (0.0167)
Gini of predicted lights 0.249∗∗∗ 0.0809 0.315∗∗∗ 0.0503 0.189∗ 0.0284
(0.0801) (0.0525) (0.0753) (0.0556) (0.0995) (0.0689)
ln(land area) 0.0675∗∗∗ 0.0704∗∗∗ 0.0714∗∗∗
(0.00698) (0.00579) (0.00690)
ln(population in 2010) -0.0486∗∗∗ -0.0343∗∗∗ -0.0512∗∗∗
(0.00783) (0.00675) (0.00880)
constant 0.741∗∗∗ 0.648∗∗∗ 0.344∗∗∗ 0.734∗∗∗ 0.609∗∗∗ 0.167∗∗∗ 0.895∗∗∗ 0.896∗∗∗ 0.479∗∗∗
(0.0163) (0.0391) (0.0672) (0.0212) (0.0331) (0.0586) (0.101) (0.112) (0.126)
N 140 140 139 184 184 181 137 137 135
R2 0.157 0.242 0.600 0.126 0.241 0.583 0.033 0.077 0.511
Notes: Each column reports OLS coefficient estimates from a country-level regression of the Gini coefficient of lights on the variables shown.
Robust standard errors are in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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Table VII: Education Ginis
(1) (2) (3) (4) (5) (6)
Years of schooling in 1950 -0.0183∗∗∗ -0.0193∗∗∗
(0.00276) (0.00285)
Urbanization in 1950 -0.00224∗∗∗ -0.00228∗∗∗
(0.000362) (0.000368)
Log GDP per capita in 1950 -0.0532∗∗∗ -0.0576∗∗∗
(0.00939) (0.0103)
Log area (sq km) 0.00656 0.0119∗∗ 0.0152∗∗
(0.00533) (0.00562) (0.00698)
Log population in 2010 -0.0131∗∗ -0.0101∗ -0.0207∗∗
(0.00575) (0.00597) (0.00819)
Constant 0.149∗∗∗ 0.198∗∗∗ 0.163∗∗∗ 0.115∗∗ 0.496∗∗∗ 0.542∗∗∗
(0.0149) (0.0474) (0.0175) (0.0451) (0.0761) (0.103)
Observations 97 97 106 106 88 88
R2 0.322 0.354 0.305 0.330 0.278 0.336
Notes: Each column reports OLS coefficient estimates from a country-level regression of the Gini coefficient
of years of schooling on the variables shown. Robust standard errors are in parentheses. * p<0.1, ** p<0.05,
*** p<0.01.
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Table AI: Summary statistics for national variables
Variable N Mean SD Min Max
Years of Schooling in 1950 140 2.92 2.35 0.02 9.19
Urbanization in 1950 184 30.68 22.81 1.70 100.00
GDP per capita in 1950 137 2476.71 4028.84 289.15 30387.13
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Table AII: 1950 values by Country
Country Educ Urban GDP High High High
-ation -ization per cap. educ. urban. GDPpc
Afghanistan 0.3 5.8 645 0 0 0
Albania 2.6 20.5 1,001 0 0 0
Algeria 0.8 22.2 1,365 0 0 0
Andorra . 38.8 . . 1 .
Angola . 7.6 1,052 . 0 0
Argentina 4.8 65.3 4,987 1 1 1
Armenia 7.2 40.3 . 1 1 .
Australia 8.0 77.0 7,412 1 1 1
Austria 6.0 63.6 3,706 1 1 1
Azerbaijan . 45.7 . . 1 .
Bahamas . 52.1 . . 1 .
Bahrain 1.0 64.4 2,104 0 1 0
Bangladesh 0.9 4.3 540 0 0 0
Belarus . 26.2 . . 0 .
Belgium 6.8 91.5 5,462 1 1 1
Belize 7.2 55.3 . 1 1 .
Benin 0.4 5.0 1,084 0 0 0
Bhutan . 2.1 . . 0 .
Bolivia (Plurinational State of) 2.3 33.8 1,919 0 0 0
Bosnia and Herzegovina . 13.7 . . 0 .
Botswana 1.4 2.7 349 0 0 0
Brazil 2.1 36.2 1,672 0 0 0
Brunei Darussalam 2.0 26.8 . 0 0 .
Bulgaria 3.8 27.6 1,651 1 0 0
Burkina Faso . 3.8 474 . 0 0
Burundi 0.4 1.7 360 0 0 0
Cabo Verde . 14.2 450 . 0 0
Cambodia 0.4 10.2 482 0 0 0
Cameroon 0.7 9.3 671 0 0 0
Canada 7.6 60.9 7,291 1 1 1
Central African Republic 0.4 14.4 772 0 0 0
Chad . 4.5 476 . 0 0
Chile 4.8 58.4 3,670 1 1 1
China 1.6 11.8 448 0 0 0
China, Hong Kong SAR 4.4 85.2 2,218 1 1 0
Colombia 2.3 32.7 2,153 0 0 0
Comoros . 6.6 560 . 0 0
Congo 0.8 24.9 1,198 0 0 0
Costa Rica 3.5 33.5 1,963 1 0 0
Croatia 5.7 22.3 . 1 0 .
Cuba 3.5 56.5 2,046 1 1 0
Cyprus 3.6 28.4 . 1 0 .
Czech Republic 8.1 54.2 3,501 1 1 1
Cte d’Ivoire 0.8 10.0 1,041 0 0 0
Dem People’s Republic of Korea . 31.0 854 . 0 0
Democratic Republic of the Congo 0.6 19.1 570 0 0 0
Denmark 5.5 68.0 6,943 1 1 1
Djibouti . 39.8 1,500 . 1 0
Dominican Republic 2.5 23.7 1,027 0 0 0
Continued on next page...
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... table 1 continued
Variable Names Educ Urban GDP High High High
-ation -ization per cap. educ. urban. GDPpc
Ecuador 2.5 28.3 1,607 0 0 0
Egypt 0.5 31.9 910 0 0 0
El Salvador 1.5 36.5 1,489 0 1 0
Equatorial Guinea . 15.5 540 . 0 0
Eritrea . 7.1 . . 0 .
Estonia 6.1 49.7 . 1 1 .
Ethiopia . 4.6 390 . 0 0
Falkland Islands (Malvinas) . 51.0 . . 1 .
Fiji 3.6 24.4 . 1 0 .
Finland 3.9 43.0 4,253 1 1 1
France 4.3 55.2 5,186 1 1 1
French Guiana . 53.7 . . 1 .
Gabon 0.5 11.4 3,108 0 0 1
Gambia 0.4 10.3 607 0 0 0
Georgia . 36.9 . . 1 .
Germany 6.8 68.1 3,881 1 1 1
Ghana 0.7 15.4 1,122 0 0 0
Gibraltar . 100.0 . . 1 .
Greece 4.1 52.2 1,915 1 1 0
Greenland . 49.0 . . 1 .
Guadeloupe . 35.8 . . 0 .
Guatemala 1.3 25.1 2,085 0 0 0
Guinea . 6.7 303 . 0 0
Guinea-Bissau . 10.0 289 . 0 0
Guyana 4.2 28.0 . 1 0 .
Haiti 0.6 12.2 1,051 0 0 0
Honduras 1.6 17.6 1,313 0 0 0
Hungary 7.1 53.0 2,480 1 1 1
Iceland 5.7 72.8 . 1 1 .
India 1.0 17.0 619 0 0 0
Indonesia 1.1 12.4 817 0 0 0
Iran (Islamic Republic of) 0.5 27.5 1,720 0 0 0
Iraq 0.2 35.1 1,364 0 0 0
Ireland 6.2 40.1 3,453 1 1 1
Isle of Man . 52.9 . . 1 .
Israel 7.3 71.0 2,817 1 1 1
Italy 4.2 54.1 3,172 1 1 1
Jamaica 3.6 24.1 1,327 1 0 0
Japan 6.7 53.4 1,921 1 1 0
Jordan 1.3 37.0 1,663 0 1 0
Kazakhstan 2.6 36.4 . 0 1 .
Kenya 1.2 5.6 651 0 0 0
Kuwait 1.5 61.5 28,878 0 1 1
Kyrgyzstan 4.0 26.5 . 1 0 .
Lao People’s Democratic Republic 1.2 7.2 613 0 0 0
Latvia 3.8 46.4 . 1 1 .
Lebanon . 32.0 2,429 . 0 1
Lesotho 2.5 1.8 355 0 0 0
Liberia 0.6 13.0 1,055 0 0 0
Libya 0.4 19.5 857 0 0 0
Continued on next page...
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... table 1 continued
Variable Names Educ Urban GDP High High High
-ation -ization per cap. educ. urban. GDPpc
Lithuania 3.7 28.8 . 1 0 .
Luxembourg 3.4 67.2 . 1 1 .
Macedonia . 23.4 . . 0 .
Madagascar . 7.8 951 . 0 0
Malawi 1.0 3.5 324 0 0 0
Malaysia 2.1 20.4 1,559 0 0 0
Mali 0.1 8.5 457 0 0 0
Mauritania 1.3 3.1 464 0 0 0
Mauritius 2.5 29.3 2,490 0 0 1
Mexico 2.2 42.7 2,365 0 1 1
Monaco . 100.0 . . 1 .
Mongolia 1.6 20.0 435 0 0 0
Montserrat . 15.8 . . 0 .
Morocco 0.3 26.2 1,455 0 0 0
Mozambique 0.5 3.5 1,133 0 0 0
Myanmar 1.1 16.2 396 0 0 0
Namibia 2.4 13.4 2,160 0 0 0
Nepal 0.1 2.7 496 0 0 0
Netherland Antilles . . . . . .
Netherlands 6.1 56.1 5,996 1 1 1
New Caledonia . 24.6 . . 0 .
New Zealand 9.2 72.5 8,456 1 1 1
Nicaragua 1.5 35.2 1,616 0 0 0
Niger 0.3 4.9 617 0 0 0
Nigeria . 7.8 753 . 0 0
Norway 7.4 50.5 5,430 1 1 1
Occupied Palestinian Territory . 37.3 960 . 1 0
Oman . 8.6 623 . 0 0
Pakistan 1.0 17.5 643 0 0 0
Panama 3.8 35.8 1,916 1 0 0
Papua New Guinea 0.5 1.7 . 0 0 .
Paraguay 2.7 34.6 1,584 0 0 0
Peru 2.8 41.0 2,308 0 1 1
Philippines 2.2 27.1 1,070 0 0 0
Poland 5.4 38.3 2,447 1 1 1
Portugal 1.9 31.2 2,086 0 0 0
Puerto Rico . 40.6 2,144 . 1 0
Qatar 1.6 80.5 30,387 0 1 1
Republic of Korea 4.5 21.4 854 1 0 0
Republic of Moldova 3.3 18.5 . 1 0 .
Romania 4.4 25.6 1,182 1 0 0
Russian Federation 3.8 44.1 . 1 1 .
Rwanda 0.3 2.1 547 0 0 0
Runion 2.9 23.5 . 1 0 .
Samoa . 12.9 . . 0 .
Sao Tome and Principe . 13.5 820 . 0 0
Saudi Arabia 2.3 21.3 2,231 0 0 0
Senegal 1.8 17.2 1,259 0 0 0
Serbia and Montenegro . . . . . .
Sierra Leone 0.4 12.6 656 0 0 0
Continued on next page...
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... table 1 continued
Variable Names Educ Urban GDP High High High
-ation -ization per cap. educ. urban. GDPpc
Singapore 2.7 99.4 2,219 0 1 0
Slovakia 8.1 30.0 . 1 0 .
Slovenia 5.9 19.9 . 1 0 .
Solomon Islands . 3.8 . . 0 .
Somalia . 12.7 1,057 . 0 0
South Africa 4.0 42.2 2,535 1 1 1
Spain 3.8 51.9 2,189 1 1 0
Sri Lanka 3.4 15.3 1,253 1 0 0
Sudan 0.3 7.5 821 0 0 0
Suriname . 46.9 . . 1 .
Swaziland 1.2 2.0 721 0 0 0
Sweden 6.7 65.7 6,739 1 1 1
Switzerland 8.8 44.4 9,064 1 1 1
Syrian Arab Republic 0.8 32.7 2,409 0 0 1
Taiwan 3.0 21.6 916 1 0 0
Tajikistan 4.1 29.4 . 1 0 .
Thailand 2.0 16.5 817 0 0 0
Timor-Leste . 9.9 . . 0 .
Togo 0.3 4.4 574 0 0 0
Trinidad and Tobago 5.0 21.4 3,674 1 0 1
Tunisia 0.6 32.3 1,115 0 0 0
Turkey 1.1 24.8 1,623 0 0 0
Turkmenistan . 45.0 . . 1 .
Uganda 0.9 2.8 687 0 0 0
Ukraine 4.4 35.5 . 1 0 .
United Arab Emirates 0.8 54.5 15,798 0 1 1
United Kingdom 6.4 79.0 6,939 1 1 1
United Republic of Tanzania 1.2 3.5 424 0 0 0
United States of America 8.4 64.2 9,561 1 1 1
Uruguay 4.3 77.9 4,659 1 1 1
Uzbekistan . 28.9 . . 0 .
Vanuatu . 8.8 . . 0 .
Venezuela (Bolivarian Republic o 1.6 47.3 7,462 0 1 1
Viet Nam 2.5 11.6 658 0 0 0
Yemen 0.0 5.8 911 0 0 0
Zambia 1.8 11.5 661 0 0 0
Zimbabwe 1.6 10.6 701 0 0 0
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Figure I. Demeaned ln(lights)
High : 10.3
Low : -7.43
Figure II.A. Demeaned predicted ln(lights) without fixed effects
High : 10.3
Low : -7.43
Figure II.B. Demeaned predicted ln(lights), fixed effects specification with fixed effects suppressed
High : 10.3
Low : -7.43
Notes: Each map reports demeaned predicted values from a regression of ln(lights) on all geographic variables.
In Panel B, the regression is run with country fixed effects, but predicted values are calculated setting those
fixed effects to zero.
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0.00 2.00 4.00 6.00 8.00 10.00
Average years of schooling in 1950
Notes: ln(lights) are first regressed on all geographic variables in the global sample with country fixed
effects, and predicted values are calculated suppressing the fixed effects. These predicted values are averaged
separately within each country for two groups: cells within 25 km of a coast or navigable river and those
farther away. The difference between these averages.is the height of each point.
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Notes: The global real freight index is from Mohammed and Williamson (2004). Periods including world
war years are omitted. Literacy rates for all countries except India are from Roser and Ortiz-Ospina (2016).
Literacy rates for India are from UNESCO (1957) Ministry of Human Resource Development (1987), and
World Bank. (2015)
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6 7 8 9 10
Cutoffs of log GDP per capita in 1950
Notes: In each Panel, the vertical coordinate of each point represents the sum of squared residuals summed
across two regressions on two disjoint samples, one each for countries above and below the cutoff of the cut
variable specified on the horizontal axis. Each regresses ln(light) on all geographic variables and country
fixed effects. Each point corresponds to an individual country in the sample (i.e. the exercise is run for each
countrys value of the cut variable and ranked by the cut variable).
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Figure VI. Demeaned difference between high and low predicted lights with fixed effects suppressed
High : 5.69
Low : -5.48
Note: This map shows fitted values of (αXAicβA + γX
T
icβT ) from equation (3).
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For  either  region   ,  in  the  food  sector  average  product  is   and  total  production  is  c, i}  r ∈ {   LAf fr
β−  
,  where     reflects  productivity  and   is  the  amount  of  labor  in  the  food  sector  inLAf fr
1 β−   0Af >    Lfr  
the  region.   Food  sector  productivity  is  the  same  across  regions.  Decreasing  marginal 
productivity  of  labor  in  agriculture,  due  to  a  fixed  supply  of  land,  is  reflected  in  the  parameter 
.  The  urban  sector  produces  the  manufactured  good.  Average  product  per  unit  of  labor1 > β > 0  
in  the  urban  sector  is     ,  where  the  v  allows  nonzero  output  by  the  marginal  worker(v )Amr + Lϵmr  
as   ,  and     represents  agglomeration  economies  increasing  productivity  in  the L mr → 0 ϵ > 0  
presence  of  more  workers.  Each  worker  is  endowed  with  one  unit  of  time,  to  be  used  for  labor 
and  commuting  in  the  city  as  in  standard  urban  models  (see  Duranton  and  Puga,  2004,  for  a 













.  The  size  of  the  manufacturing  labor  force  that  maximizes  this  is  a(v )(1 L )  Amr + Lϵmr − t mr    












,     r c, iLr = Lfr + Lmr   =         (B1a) 




,   .L A (v )(1 L )  Af fr
β− = pmr mr + L
ϵ




A L λf fc
β− − = pmi











,(A L ) A (v )(1 L ) L  Lr f fr
β− − λ = pmr mr + Lϵmr − t mr   mr (B4a) 
 
or  alternatively,  using  the  agricultural  market 
.L Lλ r = Af fr
1 β− (B4b) 
Given   ,  the  eight  equations  implied  in  (B1)­(B3)  and  (B4b)  specify, , , , , , , ,L Af Ami Amc β ϵ λ t v  
equilibrium  in  the  distribution  of  labor  and  the  price  of  the  manufactured  good  wherever  it  is 















.L L Lλ = Af fc









,(1 )  pmi = pmc − τ 1− (B6) 



































































































Figure  B3  shows  the  existence  of  the  different  classes  of  equilibria  in  ( )  parameter  space, τAf    










































corresponding  vector  of  all  possible  coastal  populations  based  on     and     such  that:L Li  
















Within  these  two  loops,  we  begin  to  find  equilibria.  If     and      (both  regions  haveLfc < Lc Lf i < Li  
some  manufacturing  labor  force),  then  we  calculate     and     using  the  following  equation:Lmc Lmi  
 Lmr = Lr − Lfr














allocations  of     and     this  condition  is  not  met,  and  the  algorithm  simply  ends  at  this  pointLfc Lf i  





















If      or     ,  then  we  have  a  corner  solution  where  one  region  has  no  manufacturingLfc = Lc Lf i = Li  
















feasible  in  that  each  region  can  feed  itself  without  any  trade.  Then,  we  calculate     and  Lfc Lf i
based  on  each  region’s  individual  food  needs,  remembering  that  there  is  no  trade  between 
regions.  As  a  result: 
 Lf i = ( AfL λi )
1
1 β−




  and  pmi1 τ− ≥ pmc  
pmc












































Figure B1. Equilibria with low agricultural productivity (Af = 1)
Figure B2. Equilibria with high agricultural productivity (Af = 1.5)
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Figure B3. Equilibria in agricultural productivity-transport cost (Af − τ) phase space
Trade costs (τ)

































































−5 0 5 10
ln(light/land ratio)
Obs: 97181; Mean: .115; SD: 2.026; Min: −5.68; Max 6.941
Table C1. Intensive and Extensive Margin R-squared
No FE FE
Both margins 0.467 0.577
Extensive margin, LPM 0.390 0.480
Intensive margin, OLS 0.258 0.360
Country FE, extensive margin 0.272
Country FE, intensive margin 0.229
Base, both margins 0.020 0.355
Agriculture, both margins 0.450 0.566
Trade, both margins 0.066 0.370
Notes: Each number represents an R2 value from a separate regression on all geographic variables or the
subset shown. In extensive margin rows, the dependent variable is a dummy for lights being positive, and
the sample is the full global sample. In the intensive margin rows, the dependent variable is ln(lights), and
the sample is grid squares with positive light values. FE stands for country fixed effects.
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Table C2. Intensive and Extensive Margin Coefficients
no country FEs w/country FEs
Extensive Intensive Extensive Intensive
ruggedness (000s) -0.000441 -0.0282∗∗∗ 0.000933∗∗∗ -0.0220∗∗∗
(0.000269) (0.00189) (0.000303) (0.00211)
malaria index -0.00644∗∗∗ -0.0453∗∗∗ -0.00497∗∗∗ -0.0368∗∗∗
(0.000437) (0.00428) (0.000443) (0.00288)
tropical moist forest -0.00415 -0.190∗∗∗ 0.0389∗∗∗ -0.404∗∗∗
(0.00980) (0.0545) (0.0109) (0.0570)
tropical dry forest 0.0606∗∗∗ -0.120∗ 0.179∗∗∗ -0.0685
(0.0113) (0.0615) (0.0127) (0.0611)
temperate broadleaf 0.157∗∗∗ 0.603∗∗∗ 0.178∗∗∗ 0.753∗∗∗
(0.00926) (0.0515) (0.00988) (0.0542)
temperate conifer 0.0466∗∗∗ 0.135∗∗ 0.100∗∗∗ 0.386∗∗∗
(0.0118) (0.0604) (0.0120) (0.0627)
boreal forest -0.180∗∗∗ -0.423∗∗∗ -0.0813∗∗∗ -0.313∗∗∗
(0.0122) (0.0676) (0.0118) (0.0675)
tropical grassland 0.0184∗∗ -0.220∗∗∗ -0.0878∗∗∗ -0.870∗∗∗
(0.00755) (0.0568) (0.00877) (0.0568)
temperate grassland 0.184∗∗∗ 0.147∗∗∗ 0.152∗∗∗ 0.0127
(0.00892) (0.0500) (0.00991) (0.0525)
montane grassland 0.0806∗∗∗ 0.391∗∗∗ 0.0776∗∗∗ 0.0231
(0.0122) (0.0645) (0.0133) (0.0671)
tundra -0.230∗∗∗ -0.594∗∗∗ -0.176∗∗∗ -0.334∗∗∗
(0.0134) (0.103) (0.0131) (0.0960)
Mediterranean forest 0.218∗∗∗ 0.443∗∗∗ 0.0760∗∗∗ 0.256∗∗∗
(0.0130) (0.0697) (0.0123) (0.0643)
mangroves -0.0495∗∗ -0.310∗∗∗ 0.0321 -0.365∗∗∗
(0.0198) (0.102) (0.0224) (0.111)
temperature (deg. C) 0.0226∗∗∗ 0.0196∗∗∗ 0.0262∗∗∗ 0.0882∗∗∗
(0.000602) (0.00445) (0.000515) (0.00345)
precipitation (mm/month) -0.00160∗∗∗ -0.00568∗∗∗ -0.00118∗∗∗ -0.00343∗∗∗
(0.0000647) (0.000378) (0.0000604) (0.000349)
growing days 0.00111∗∗∗ 0.00520∗∗∗ 0.00134∗∗∗ 0.00445∗∗∗
(0.0000398) (0.000227) (0.0000385) (0.000215)
land suitability 0.353∗∗∗ 0.802∗∗∗ 0.418∗∗∗ 0.740∗∗∗
(0.00776) (0.0411) (0.00784) (0.0396)
abs(latitude) 0.00880∗∗∗ 0.00343 0.0176∗∗∗ 0.0520∗∗∗
(0.000498) (0.00324) (0.000375) (0.00211)
elevation (km) 0.0455∗∗∗ -0.270∗∗∗ 0.0907∗∗∗ 0.0391
(0.00410) (0.0270) (0.00385) (0.0250)
coast -0.0000640 0.545∗∗∗ -0.00200 0.561∗∗∗
(0.00440) (0.0308) (0.00517) (0.0337)
distance to coast (000s km) -0.0969∗∗∗ -0.288∗∗∗ -0.102∗∗∗ -0.408∗∗∗
(0.00516) (0.0328) (0.00450) (0.0289)
harbor < 25km 0.137∗∗∗ 0.524∗∗∗ 0.152∗∗∗ 0.452∗∗∗
(0.00740) (0.0394) (0.00824) (0.0441)
river < 25km 0.113∗∗∗ 0.320∗∗∗ 0.129∗∗∗ 0.329∗∗∗
(0.00840) (0.0467) (0.00884) (0.0528)
lake < 25km 0.0626∗∗∗ 0.644∗∗∗ 0.0756∗∗∗ 0.682∗∗∗
(0.0121) (0.0776) (0.0125) (0.0814)
N 242184 97181 242184 97181
Notes: Each column reports OLS coefficient estimates from a separate regression. In extensive margin
columns, the dependent variable is a dummy for lights being positive, and the sample is the full global
sample. In the intensive margin columns, the dependent variable is ln(lights), and the sample is grid squares
with positive light values. FEs stands for country fixed effects. Standard errors, clustered by 3x3 sets of
grid squares, are in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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Table C3. Full Nonlinear Differential Coefficient Results
Education Urbanization GDP per capita
agriculture differential (α) 0.332∗∗∗ 0.194∗∗∗ 0.254∗∗∗
(0.0238) (0.0209) (0.0239)
trade differential (γ) -0.650∗∗∗ -0.393∗∗∗ -0.526∗∗∗
(0.0178) (0.0218) (0.0321)
ruggedness (000s) 0.00507∗∗ 0.000734 0.0112∗∗∗
(0.00217) (0.00209) (0.00253)
malaria index -0.0809∗∗∗ -0.0749∗∗∗ -0.0553∗∗∗
(0.00296) (0.00277) (0.00276)
tropical moist forest -1.697∗∗∗ -1.453∗∗∗ -1.110∗∗∗
(0.0762) (0.0743) (0.0761)
tropical dry forest 0.0264 0.260∗∗∗ 0.385∗∗∗
(0.0893) (0.0887) (0.0910)
temperate broadleaf 1.080∗∗∗ 1.400∗∗∗ 0.747∗∗∗
(0.0668) (0.0679) (0.0765)
temperature conifer 0.626∗∗∗ 0.804∗∗∗ 0.278∗∗∗
(0.0745) (0.0772) (0.0858)
boreal forest -1.203∗∗∗ -1.175∗∗∗ -2.233∗∗∗
(0.0794) (0.0788) (0.0983)
tropical grassland -1.566∗∗∗ -1.569∗∗∗ -1.394∗∗∗
(0.0537) (0.0526) (0.0540)
temperate grassland 0.146∗∗ 0.321∗∗∗ -0.330∗∗∗
(0.0582) (0.0603) (0.0693)
montane grassland 0.570∗∗∗ 0.355∗∗∗ 0.183∗∗
(0.0768) (0.0811) (0.0861)
tundra -1.775∗∗∗ -1.877∗∗∗ -3.193∗∗∗
(0.0900) (0.0919) (0.115)
Mediterranean forest 0.261∗∗∗ 0.522∗∗∗ -0.0133
(0.0813) (0.0878) (0.0879)
mangroves -1.936∗∗∗ -1.438∗∗∗ -1.289∗∗∗
(0.156) (0.143) (0.153)
temperature (deg. C) -0.0547∗∗∗ -0.0594∗∗∗ -0.0807∗∗∗
(0.00153) (0.00155) (0.00175)
precipitation (mm/month) -0.00856∗∗∗ -0.00928∗∗∗ -0.00913∗∗∗
(0.000392) (0.000400) (0.000426)
growing days 0.00658∗∗∗ 0.00605∗∗∗ 0.00604∗∗∗
(0.000260) (0.000265) (0.000285)
land suitability 2.550∗∗∗ 2.594∗∗∗ 2.629∗∗∗
(0.0551) (0.0570) (0.0621)
abs(latitude) -0.0310∗∗∗ -0.0360∗∗∗ -0.0167∗∗∗
(0.00121) (0.00121) (0.00145)
elevation (km) -0.599∗∗∗ -0.605∗∗∗ -0.684∗∗∗
(0.0195) (0.0201) (0.0228)
coastal -0.0753 -0.143∗∗∗ -0.00128
(0.0700) (0.0543) (0.0664)
distance to coast (000s km) -2.003∗∗∗ -1.611∗∗∗ -1.801∗∗∗
(0.0373) (0.0383) (0.0396)
harbor < 25km 3.011∗∗∗ 2.665∗∗∗ 2.435∗∗∗
(0.121) (0.103) (0.105)
river < 25km 1.251∗∗∗ 1.102∗∗∗ 1.036∗∗∗
(0.110) (0.0940) (0.112)
lake < 25km 0.170 0.523∗∗∗ 0.132
(0.148) (0.139) (0.163)
N 227032 241995 180912
Notes: Each column reports non-linear least squares estimates of equation (3), for
education, urbanization and GDPpc split variables. Standard errors, clustered by
3x3 sets of grid squares, are in parentheses. * p<0.1, ** p<0.05, *** p<0.01.
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